DSC study of reversible and irreversible thermal denaturation of concentrated globular protein solutions.
A calorimetric study of the thermal denaturation of bovine serum albumin, RNAase and catalase in concentrated solutions (crystals) has been carried out. The results obtained for RNAase studied within the pH range 2.5-8.5 show that for concentrated solutions there is an interval of pH where, on cooling of the solution which had undergone denaturation, its renaturation is observed. In the case of concentrated and dilute solutions of RNAase these intervals coincide. The study of RNAase under such conditions at various heating rates shows that there is a range of rates in which the process of denaturation of concentrated solutions can be considered as reversible. The dependences of Td and Hd on pH and concentration of solutions have been determined. The denaturation enthalpy of concentrated solutions like in dilute ones, has been found to be independent of the pH of solutions, and the experimentally registered change has been proved to be the result of its dependence on temperature. A new method of determination of protein denaturation enthalpy under the conditions of intensive molecule aggregation is suggested. The forms of irreversibility as appearing in the calorimetric experiment were determined by comparing reversible and irreversible denaturation under continuous and step-heating regimes. It is shown that the decrease in Tmax and the narrowing of the heat absorption peak in the case of decreasing heating rates of protein solutions, observed under certain environmental conditions, results from the irreversibility of the denaturation process.